Expression of CTGF/CCN2 in response to LPA is stimulated by fibrotic extracellular matrix via the integrin/FAK axis.
Fibrosis is a common feature of several chronic diseases and is characterized by exacerbated accumulation of ECM. An understanding of the cellular and molecular mechanisms involved in the development of this condition is crucial for designing efficient treatments for those pathologies. Connective tissue growth factor (CTGF/CCN2) is a pleiotropic protein with strong profibrotic activity. In this report, we present experimental evidence showing that ECM stimulates the synthesis of CTGF in response to lysophosphatidic acid (LPA).The integrin/focal adhesion kinase (FAK) signaling pathway mediates this effect, since CTGF expression is abolished by the use of the Arg-Gly-Asp-Ser peptide and also by an inhibitor of FAK autophosphorylation at tyrosine 397. Cilengitide, a specific inhibitor of αv integrins, inhibits the expression of CTGF mediated by LPA or transforming growth factor β1. We show that ECM obtained from decellularized myofibroblast cultures or derived from activated fibroblasts from muscles of the Duchenne muscular dystrophy mouse model ( mdx) induces the expression of CTGF. This effect is dependent on FAK phosphorylation in response to its activation by integrin. We also found that the fibrotic ECM inhibits skeletal muscle differentiation. This novel regulatory mechanism of CTGF expression could be acting as a positive profibrotic feedback between the ECM and CTGF, revealing a novel concept in the control of fibrosis under chronic damage.